Insulin regulation of protein biosynthesis in differentiated 3T3 adipocytes. Regulation of glyceraldehyde-3-phosphate dehydrogenase.
The effect of insulin on protein biosynthesis was examined in differentiated 3T3-L1 and 3T3-F442A adipocytes. Insulin altered the relative rate of synthesis of specific proteins independent of its ability to hasten conversion of the fibroblast (preadipocyte) phenotype to the adipocyte phenotype. Although more than one pattern of response to insulin was observed, we focused on the induction of a Mr 33,000 protein which was identified as the glycolytic enzyme glyceraldehyde-3-phosphate dehydrogenase (GAPDH). Exposure of 3T3 adipocytes to insulin throughout differentiation specifically increased GAPDH activity and protein content by 2- to 3-fold as compared to 3T3 adipocytes differentiated in the absence of insulin. These changes in enzyme activity and content could be accounted for by a 4-fold increase in the relative rate of synthesis of GAPDH and a 9-fold increase in hybridizable mRNA levels. Within 2 h of insulin addition to 3T3 adipocytes differentiated in the absence of hormone, hybridizable GAPDH mRNA levels increased 3-fold, and within 24 h GAPDH mRNA levels increased 8-fold, and [35S] methionine incorporation into GAPDH protein increased 5-fold. The increase in GAPDH mRNA and GAPDH biosynthesis could be demonstrated using physiologic concentrations of insulin (0.24 nM), indicating that these effects are mediated through a specific interaction with the insulin receptor. These studies demonstrate that insulin, as the sole hormonal perturbant, can increase the synthesis of certain 3T3 adipocyte proteins by altering the cellular content of a specific mRNA.